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s (57) Abstract: A method for producing a catalyst for clarifying an exhaust gas, which comprises preparing an uncrystallized com- 
53' position containing the element components constituting a perovskite type composite oxide containing a noble metal, admixing the 
=== uncrystallized composition with a powder of 9 -alumina and/or Ot -alumina to prepare a mixture, and then subjecting the mixture 
^ to a heat treatment- The method allows the perovskite type composite oxide to be carried on the powder of 6 -alumina and/or 
Of -alumina, resulting in the securement of satisfactory thermal resistance of the perovskite type composite oxide, which leads to the 
effective prevention of the lowering of performance capability of the catalyst. A catalyst produced by the method has a perovskite 
ON type composite oxide being stable and reduced in the decrease of its specific surface area, and is effectively prevented with respect 
ON to the reduction in its catalytic performance capability, even in an oxidation-reduction atmosphere at en elevated temperature, and 
22 further can be commercially produced with good efficiency. 
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i^^^^Q^-h 18. 4g ( 0. 0 5 7 ^) 

7>*»b**y/nKV-h 8. 9g ( 0. 0 3 8^) 

±fBC5^^^, 1 0 0 0mL«i©Ai77^3fcflI^., h;VX>2 0 0 

. ^L/T, n^A7Wmht-b2. 0 0 g (0. 0 0 5**) ft 
HH>2 0mLC^Lt, H0»«ft* 2 6 fc*.&7 7 X □ <DU&7 )V 
n*><F®m\z1}U&T, L a F e Mn R h^«J^-S6*«tSa»^fc' 

210*S-fi-&**K:K'f *>*3 0 OmL^l 5#*ttT*TUT, ft! 
zRiH?Lfco *«TT2*H»#bfc«, METT*h;Px>£ci;tf7K#ftg 

ttftftfc. CCLaPeMnRhtW^O^ HMHMMfe*®** 
HuMtlft, l 0 0 0mL«i©ftS77^3fcAn, I PA UV^af 
ft 2 0 OmLiP^TJt#b, X7'J-ttttfc. 
£jfcUfc*?U-fc» 5>^>M07JVSt (La 2 0 3 ^ 
S-2. 011%) (ftjftflCl) ©»* 2 2 0 gftftlAT," 
*#L.fc«» IPAft»ETfcT«*lT, 5>^mfl7Ktft* 

*fl.jfc«lft#& . 

EOS** ft. S^-l/fcfrU 60tCT2.4lWH«i« 
, ^It, «M^ftffiV^T 8 0 0tT?lflKMIt5J:tfc«koT, La 
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>. ooFe 0 . 67 Mn 0 . , 8 Rh, 05 O 3 ^^^D^ MB*S«fc 
fWtfiJQA- 5 

7>^>^h + y/nt:l/-h 40. 6g (0. 100^^) 

«^l**'>^nKl/-h 30. 7g (0, 0 9 5^) 

±m<D$.ft*. 1 0 0 0mLfi©^ll77XnCJ)P^, MWX>2 0 0 

. fit, D^OATtWt ht-b2. 00g (0. 00 5*;W * 
h;PX>2 OmLCMLT, H0ig«£, $ 5 fcftE? 7 X 3 OiS^T^ 
3 + $/ F»$8fcjD;LT» L a F e R h ^^^i^-^^^^^P© 

7>^>tt07JRt (La 2 O 3 ^til0'. OSftX) ( 
15 mmmC3) OS*3 6. 8g$, ^©^-^^^^ICiP^T^^Jg'&bfc 

bT, 7>^>-&W6 7JV$;J-*fc:JS-K:#ttbfcL a F e R h £^fr^D 
yt-I/ti^< 6 0 , CK:T2 4P#'WiBft3£Jft«, 

^-t^, S*ltTr2 : 3 £>f!!'&£&3 <fc "5 fcSHtSbfc. 
gUSWQA- 6 
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38. 6 g (0. 095 
18. 4 g (0. 057 
8. 9 g ( 0. 0 3 8 =E;V) 



±IB©J&#£, 1 0 0 0mLtt©Al7^3l:j)DA, h;VX>2 0 0 

. -eit, fi^TtW-feht-h I/ 9 6 5 g (0. 0 0 5 ^*) , & 
7iL?)V7tbi--h 1. 53g (0. 0 0 5^) SWUX>4.0mLfc 
fcffLT, CCD**** «6lc*.*79^3©«*7^3*S/H*«lC»* 
T, LaAgFeMnPtmW^I^Stfc. 

&V>T?, 7>^>^*67iP5t (La 2 O 3 Mll0. 0S»%) ( 

bh*>*2 o omL^^ji s^mTifc. in*^ 

*lcJ:D-»ft©*»lttlR*«^«Ufc. 

LX, y >*>£*0 7;W5**fcJa-K:*HRUfcL aAgFeMnPtS: 

21® $/*-l/fc*U 6 0tfcT2 4IHMim 

fc££*£jflV>T.8 o 0*CT 1 l$PMWt3 Z£\Z£-oT. L a 0 . 9 s A 
g 0 . osFe 0 . 57 Mn 0 . „P t,. „0,*54*^*^a«fH 

?y*>* b*zszfu MV- b 36. 6g ( 0. 0 9 0 tJP) 

^jk>^A^ + ^7"nt:i/-h 2. 2g (0. 0 10^) 

*^^Db!l/-h 29. lg ( 0. 0 9 0 ^) 
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±|B©f&#£, 1 0 0 0 mL§4©^ilg7^X3tCjPx., h;i/X>2 0 0 

. ^IT, a^T-fe^;U7-kb^-H3. 9 3 g (0. 0 1 0^) * h Jl 
I>4 0mLt8»bT, £©}«£, $5ilAl77X3©S^7J^^ 
5 5/F»*fcjD*.T, L a C a F e P t &^tf^-fi^*tft*9l»^fc. 

&V>T?\ 07J^t©»f 98. 7g^, H©i^ — S^**K:ln^.T«#f 
g'&L&ft, E-ft>*2 0 OmLSfll 5 ItTiRT Lfc. 

10 IT, 87^5't«f C^-t^fttfcL a C a F e P t S^n^A-f 

is*-U\Z®L, 6 0XtT2 4«flWia«M, mm^Sffl^T 
8 0 0tl?l ^fW^S!iIt5otlCj:t>T, La 0 . 90 Ca 0 . 10 Fe 0 . 90 

j£.-e l : 4©SPJ££fc*«fc5t;:sil©bfc. 

**«QA- 7 - 1 

20 ^m^c 3 6 • 4 g (0 - 09 

±fB©f&#£, l 0 0 0mL**©*LJS7 9;*3fci)ll*- ffiK * > zk 1 0 

^I>|47. 9g (0. 23^;i/) 51OOmL0E'ft>*l: 
^Ut, £©M£, ±fB©g£-&zk»iftfclniAT» LaFem^l 

25 >Kig-&tS*»«tSllfilUfc. 

£©*x>Bfcg£&7jcJg»c*, p-*U-xn#U-*T*£3l 
#Lft#e> 6 0-8 0 , C©»»tK:T3ll3fiieia**, 3 ; Rm8A~?Jgtttf& 
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BfPMfifcU, lltf, 1 0 0 OmL^I07 7^3tjlOAfe. 
5 fit, A7tfJV7i! h3— h 3 . 05g (0. OlOtJfe) 

S7th>2 0 OmL.fcigfUT, S6CAH7 7^3fcJlO^T}I#l/, L 
a F e P dS^tHS-fi^*? U-&W«bfc. 

^>tt87^5t (La 2 0 3 tfi4. Ofi*%) (8SWG2) Oft 
10 *24. 5gSR'ft>*10 0mLl:fc^T, 3 & KftJiE "7 7 * 3 t JD*. 

^>^*5 7;V5^" + t^-K:^«[bfcL a F e P d ££tT^ □ 7* # -f h 

gm^»fc<»©»i&tffl»j«* £»fc. &v>-e, caftijiffi&jfttt 

fcfc*oT, La 1 ..,Fe.. 1 .Pd 0; 10 O,*6ft5^O7*7*'f 
HWJQA- 7-2 

&te:7>*> 3 7. i g (o. io o*;W 

2 1. 6 g (0. 0 8 OtJP) 
±fB<Z)E£#£> 1 0 0 0 mL$iOfti77X3l:M, 118 :* > 7j< 2 0 
25 &mL/fc**LT«*tt****il«l'fc. Ri7> ; E-7A (NH 3 ^S 
3 0*4%) 2 0 8 g£B£-f *>7fc 2 0 0 mL\Z®Mlsrmmistc7)Vt> U 
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5 ^bt, /^i?5A7t^7tht-h6. 09g (0. 0 2 0^) 
§7th>40 OmLI^IlT, 2 £ 7 7 X □ \Z%XX®.W U L 

a F e P d *£tH9— a^*? U — fcafibfco 

^>^07iV5t (La 2 0 3 ^i4. 0li%) <«««C2)©» 
10 *24. 5 g£JBH*>*l 0 OmLKiWT, S6fc«7?73K»* 

^>^0 7iV5t*^-M^feL a F e P d £#tT^ □ 7X # < h 

M-&«ft«o»ftt»«i** ca**) *ftfc. uo^sniM 

15 Mbtt^7>^>^f97Jk5tS, 6 0^CfCT2 

4ttlBI»mv**f. V»T 8 0 01C.T?l»W*»at-*!l 

ttioT, La,. 00 Fe 0 . 90 Pd 0 . 1( 0-,#6ftW^*Oa 

20 fi»JtTl : 1 <DfiJ££fr3 £-3 fcWIIbfc. 

jy$y* h^v^ptfv-h 40. eg (o. ioo^) 

25 ±1E<Z>]&#£> 1 0 0 0 mL^*©AJS7^Xnlcin^., Ml/X> 2 0 0 
. fit, /^y^7tfJl/7tht-f 1. 5 2 g ( 0. 0 0 5=E;l/) 



WO 2004/004899 PCT/JP2003/008440 

42 

)\,?* s s K^^P^T, L a F e P d ^ &• 

fbt, 7>^>tf 07JHt (La,0,tt'14. 0fi*%) (M 
jgMC2) CD»*S h;WX>2 0 OmLKlfcViT, £ £ fc2li£ 7 7 X 3 ©^ 

5 &in at, «#fi-&bfc. 

&V>T, £©«£, IR'f t>*2 0 OmL*»l 5^tfTlTbfe. 
^5-T£<h, jjn*##fc«fcO»fi©tt«tfcR* , £j£Lfc- 

*-©&\ SlTT2l«ri!Ij|#tfc«. BffiTT h;i/X>*5J;tf7R#£g* 
UT> L a F e P d*'&ltft:'»©«SfiB9lftri6«* J ^«S[ LTV>3 5 

*&jFfcfflV>T8 0 Ot:t?lNrMJ»ffiaT*^^fc«fcoT, La,, 00 Fe 

* > ^ # e r jv 5 ^ © » * * n tz . 

:h<h#, SStfcTl : 1 ©#J£«hfc&<fc5 tWtfc. 
fflMi&©M 

iJlfcZr,. 76 Ce 0 . 18 La 0 . 02 Nd 0 . 04 Ox ide^^SPt- 
Rha»^3 = 7***lft« - 1) ©»*> Pt#l. 0 

OSiXfitSnfeC e,., l Zr 0 . l0 Y 0 .,,Oxlde*6ft«Ptfi 
j$t'J7m«ft* (fiiSWB 1-1) ©$&5fc££tfP tifiO. 5 7 11 
25 Kfc«fctfRhtf«0 . 1 4liXa»Stlfcfl7;i'3t*6ft« P t - Rhil 
^07;W5^- (fijfi^JC6-l) ©f&*£Jn*.> E-f *>7kt;:ig£-LT, £ 
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3 S.)V/ 6 0 0 -fcJW 4> 8 6mmX 1 0 4mm©3-^iH bROA 

5 0 7Jl/5:h# 3 Og, P t-Rhj§tyJ^-7lia« 

#3 0g, Ptfij$-fe'J7«l^fttl^8 0g, Pt-RhSJ#0TJV5 

7 > #MM^©A-*Afi#:l U V h;HC*fT*P t 0**att, 1. 5 0 
g, PiflMItt. 0. 3 3g, Rh©tlitt« 0. 4 0gt^fc. 

mmmRA- 9 

10 l) rt?i>!>A^n^^*'fl 4 aMft* (D,i,lttllft *' vCfll * 
yytytV^is-JuMV-Y 40. 6g (0. lOO^JV) 
^h*^nKW-h 30. 7g (0. 0 9 5 ^) 

1 0 0 0 mLtI©^77X^ldD^, h;UX>2 0 0 

15- „^tT,./^i?fA7i:^7tht-H. 52g (0. 0 0 5^) 
SI>M>20mLC»fUT, 3 & K*lJg 7 7 X □ <D*§£7 

;V3 + 2/H««tfcln^T, LaFe P d £ilrfr^-^1§rM£!M b fc. 

Z<Dt%~U'&®%i.fc®m~>* 2 0 OmLSriKJl 5^(tti"Ftt, in 
*##bfc. ^UfcSfiO^^'J-^ 7>^>^t07JRt (La 2 

20 0 3 Hr#S4. 0 11%) («jH«-C2) ®»*2 4. 5gSK-r^>7jcl 
0 0mLl:a^TttX:fc. **TT!2*H*#»*Ufc«» WffiTTh^X 

f e p d**tr^o^^*-f ha*^»fls«©»*l»ft****fc 

) . 

£JB^T8 0 0 TCTJ 1 Pf Pel MSI" 3 C £fc ioT, L a x . )0 Fe 0 , 95 
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fife, ^O^X^J-T h^«^^^tli^>^>^^^^^ 5 

7;P5^-©»*fc, PtAU. 0OMXil»4nfcCe 0i(1 Zr o .„ 
Y 0 . „Oxlde*6ft«P ta#t'J7*l«ft*. (§Bi0JB 1 - 1 
10 ) *J:tf. PtAU. OOlimtfRh^O. 57li%Si 

anfcr7^5t*6ia:*P t-Rhfl»r7Jl'3t (^?SMD 1 ) 
sin*.. bk*>*ic»£1/T, ssfcT/i'5^vOi'*tt*.*c£fcJ:0* 

X^iJ-SPfibfe. 35;V/6 0 0 tJK cf)86mmX 

1 0 4mm©3-> f x^< MifiDA-* Afi# 1 U V HMCftLT, ^D? 

15 x^j-r hffl«"&«<b«n^a»*nfc5>^>'&*flr;ps^««3 o g, pt 

S®-feU ■7JR*'&»ft:** t '8 Og, Pt -R'hfifcr 7JU5:*-** 70gtfe 
S£5lc&Ab> J3-fc3~r*f >^b* 1 0 OtTm, 5 0 QIC if* 

A-jtlAfiftl'J^RWPtC^tttt, 1. 5 0g> Pd©tf 
20 Stt, 0. 33g, RhC^ilt 0. 40gt$ofc. 
MMW R A — 9 — 1 

?y$y* Y* s s-Ju\tv-Y 40. eg (o. ioo^;i/) 

i/b^^^Dfl/-h 3 0, 7g ( 0. 0 9 5 ^) 

25 ±|E<Z))&#£> 1 0 0 OmL®m<D%m77X^ HVX>2 0 0 

, fbt, A^> J ^A7-fe^JW7-feh^-h 1. 5 2 g ( 0. 0 0 5 ^1/) 
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H*«fclPAT, LaFePd S^tf^-iB^»«*W»^fc- 

LT, L a F e P dI^ift«©^SiM««tT^5 a t$ 

10 *> v^-WC&L, 6 01CfcT2 4ttHMK««. 

$s&J»V*T8 0 0t:Tll$W&4fflST5££fc<fc , 3T, L a r . 00 F e 0 . 9 

5 0.05 <1 

15 tkt? 1 : 2 ©£!l£-£ft5 £5 tfl»bfc. 

pt#i. o o it^^Rh^ i . o omm%nn^ntcz r „ 

20 . M Ce,' ll La, 02 Nd 0 . O4 0x l de*6ft*P t-Rhfi»^ 
fctlfcCe.. 60 Z r o. aoYo. 10 Ox lde*6WP tffl»-feU7*« 

«ft«K«a«Bi-4) ®»*, ^cfctf, T 7;i/5*©t&**inj*.* UK 

25 llbt ^0X7'J-^ 6 0 O-feJK H6mmX10 4mm 
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|§lW4 0g, P t fflKp-feU 7 8 0 g, r7^5t^ 

70gta5,fc5^XU *S-Ic=i-t-*>^U 10 0tT» 5 

fljf«41©A^* Afift 1 U 7 hJK^tSP t ©tliifi, 1. 50g, 
5 PdOtfllt 0. 33g, Rh^lHt 0. 4 0g?^ofc, 
mffiWRC- 1 0 

i) famm<Di&& 

l) -1 ^7y^m^D^*<MI^iM©iittMi^0 

mm 

10 7>^>^h + e/^Oh"l/-b 40. 6g (0. lOOtJP) 

^h + ^DKW-h 30. 7g ( 0. 0 9 5 tJP) 

±fB©f&#£. 1 0 0 0mLtiW^77X3l:ttlA, HPX>2 0 0 

. fit. /l7^^A7-fe^;V7^h^- M. 5 2 g ( 0. 0 0 5 
15 ShJH>10 0mLK*#bT, £©»«£, £ 6 7 7. 3 

7)\,U*v Y®m\zMfLX, L a F e P d £^&i§-*g£*§i££ia§3 1- fc. 

^LT, 7>^m97;^t (La 2 O s ^i4. 0MS%) (« 
3SWC2) ©»5|cS h;WX>2 0 OmLfct^T, $ £ KftjS? ^ X 3 ©*3 

20 ^ViT, t<0*«C, BJ-f ^">7K 2 0 OraL^l 5»*tfTlTlfc. 

LT> LaFeP d«^KflS«I©»ftW'li.l««^1R^^^*7>^>^W 
25 >^>M97;Ht vir-VKl&b, 60tCT24W 

r>T, La lt 00 Fe 0 . 95 Pd 0 . ..O^BW^n^H hBi*i 
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7-<t^ m*JtTi : i (Dm&ttzz&nzmmhtz. 

1) -2 ftfl]JI©Sl& 

7>^>^t07JV5tO^*l:, Pttf*0. 3 3 MKffl#$nfcC e 0 
. 60 Zr 0 . 30 Y 0 . 10 Ox i de^5ft5P t U 7»*£8fcflS* (St 

iSfllBl-2) ©$&*, *«t^, 0 7.«'$7 v ©.*&*&i0*.* K-<^->7K$^ 

10 ©X^U-£> 3 5JP/6 0 0tJk *86mmX104mmOa-^i7 

M£$Hfc^#ffi®£ftfc^ >^ >M 9 7JHt^2 8g, Pt fij*t'J 
7JfkM&M{k%}tf6 Og, 0 7;i/5±^7 0 g tft§J;5f:ftAl, ^-fc 
□ ~r-f>^U 1 0 OtT^t, 5 0 0'CT!mf&-?ZZt\z£Q, fiM 

15 

2) ft««fcJ:tfgE#;*#fcffljtttt©«38 

Pt*«0 ( .2 7tiX*itfRhi^l. 3 3li%fii$nfcZr 0 . 76 
C e o . 18 L a o. C2 Nd 0 , 04 Ox i d e & £> ft 5 P t - R h i^P □ — 

7%mGMik® mmmA2 - 2) p t^o. 3 3ii%a^$n 

20 fcCe,, 60 Zr c , 30 Y 0 . i 0 Ox i d e#Sfc*P tSJIt'JTII^K 
(»I«Bl-2) ©$&*> ptjjto. 31IiXffl»Snfc 

0 7Jl/5^"^e>ft-5P tfii07J^t («jfi^C.5) ©»**iPA, JK-f 

iKDX^U-S, 3 $)l>/ 6 0 0 <f> 8 6 mmX 1 0 4 mm© 

25 □-yi7<M©A-*AS*l'JyhJH^UT, Pt-Rhfijfyf 
''□-T^SWSOg, P tfij$t'J7^1MM^6 0g, Pt 
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*jR®**fttt. *««C*V>T, Pt#0. lOg. Pd#0. 30g, 
ftffljgfcfcViT, PtdiO. 5 0g, Rh#0. 40g?^fe. 

HMJRC- 1 1 
1) rtlBB©^!* 

1) -l ^55?9A«*^n^A'f hi«^iftlH!)i*ttlft«^© 

7>^>^h^->^Dt!l/-h 40. 6g (0. lOOtJV) 

1**5/713 KW-h 30. 7g (0. 0 9 5^) 

± 1 0 0 0m.L*t©A.fi77^3tftl^, h;UX>2 0 0 

. ttT, /^S?9A7tWtht-M. 5 2 g (0. 0 0 5*/U) 
IVM>10 0mLicl*tT, 

7*3*5/ H**C1D*T, LaFePd **»JS-»**««il«l'fc- 
7K^^bfco flfe*Ufc*ft0^9U-fc, 5^>«fl7*5t (La 2 

o 3 ^^*4. oit%) mmmc2) 0^*24. 5 gsro^*^*! 

F e P d*^tr^a7x*-f hffl«^»ft«<o»lltta*«**fc (m&Va 
) . 

tt) *, '/t-H:*^ 6 0tKT2 4»limi^ 

ViT 6 5 OTJT? 1 »IHI»»lt*t^tJ^^' L a 1. 00F e o. 95 
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1) -2 fifiiJl©©^ 

7>^>tf A7J^tO»*fc> Pt#0. 6 7Sa%fflJ*£ft&C e „ 
. ,,Z r ,. 3,Y,. l0 Ox i d e*6«t*P tfij»t'J7*i«ft«l (« 

10 ®*?>J-*, 3 OOtjk <f> 8 6mmX 1 0 4mm03-'?i9 

ai*-&ifc-ib**«fi»*nfc5>^>**fl 7^5 a o g, p tffije-feu 

7&S-&MW3 0 g, 0 TJl'S 8 0 g t fc 2> £ 5 Kl&A U ^-fc 

15 i^WLfe. 

2) ^Ml^i^i^xmilolil 

PtjtO. 2 7 MS%&«ktfR h# 1 . 3 3liXa»SftfcZ r 0 . 50 
Ce, 40 L a,. 05 Nd 0 . 05 Ox i de*5ft4Pt-Rhfi»W = 

r^fc'&infc* («ifi0iiAi-i) p t#o. 3 3*a%fiit^n 

20 feCe 0 . 60 Z r 0 . 30 Y, 10 Ox i de*6WP tfiftt'J7mi 
fctt («i«IBl-2) pt#o. 43ii%*J;^Rh 

^ o . 2 1 a*%*S&£nfc0 TJWS^SfcSP t -Rhfi^f9 7)VS.i- 
(MWC6-2) 0^*^*0^., *W *>7j<£ig£LT, SSfcTiVS*- 

25 6 0 0 tJK * 8 6mmX 1 0 4mmffl3-^iH M0A-*AS#1 
■j 7 h;Hl*flT, Pt-RhfiW3=7«S^8W30g, Pt 
Wt'i7ll^il^*5 6 0 g, Pt -RhaJ$fl7^5t^7 OgiS 
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5 |*I<aiJf fc£V>T, Pt#0. 20g, Pd^O. 3 3g, 

ft{MJlK:£^T, Pt^O. 58g, Rh^O. 55gTfe-pfco 

^MJRC-12 
1) MJlO^ffc 

y>?>* b^S^nt^-h 40. 6g (0. 10 0^) 

ife* h + V^O tT^-h 30. 7g ( 0. 0 9 5 ^;i/) 

±m<Df$.ft&. 1 0 0 0 mL^MO%my ^7.n\ZlMX. h;i/X>2 0 0 

15 . ^UT, ;^^>?A7t^7"fei>t-M. 5 2g(0. 0 0 5€JV) 
£ h JUX> 1 0 0mLlli§»lT, £<Z)iM£> £ t>\Z%f&7 7 7>n(Dm& 
7)Vn*i/ FmmzMX-T, L a F e P d *<gtSi%-U&&%i&M%t bfco 

fbt> /tU-)Atf97iHt (BaOtti4. 0fi»%) (MM 
C4) h;UX>2 0 OmL \Zt^X, £ £> 2lJ£ 7 ^ X n <Di$-U 

&v>-e, z\(D®m\z, K-r^>7jc2 oomL^mi s^^^xiTtfe. 

tt, L a F e P dl[£iHfc^©^JIfa««#ifcbT^3 A* U ^Atf 
U TJW5^- £^ S/^-WC&U 6 O'CKT 2 4P#|H 
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ot, L a x . 00 Fe 0 . 95 Pd 0 . 0 s O 3 fr ZfcZ^U? Zt) ^ Ml^i 
5 1) -2 ftflJlOSjft 

/tu OA^me T)vm-<DW*\z. pt^o. 6 7ii%sit$nfece 0 

. 60 Zr 0 . 30 Y 0 . I0 Oxide*6^P t ffi*Hr U 7%&&Mik® (M 

10 *jp/t*Jltfc«J:0, ^7'J-SW«bfc. IKDX^'J-fc, 3 5JP/6 0 
Oiz/W, <*> 8 6mmX 1 0 4 mm© □ — 5>x 7-f MOA-*Afi#:l U y 

'JDAtlfl 7^5 7-^4 6g, Pt Sft-feU 7*tt£lfctiS*a«4 5gift 
2) *MBf»©J&Jifc 

7>^>^b^'>^Ot:i/-h 40. 6g (0. 10 0=EW 

20 ft>h*'>yDKI/-b 3 0. 7g ( 0. 0 9 5^^) 

±!E©Jjfc#£, 1 0 0 OmL®m<D%&7 7 7>3\Ztia%., hJH>2 0 0 

o fit, □ i^^A7tfJP7t ht-h2. OOg (0. 005 ^EJIO & 
hM> 1 0 OmLt^ibT, n'©»«t*, $ 5 K^lJg 7 7 7. □ ©*g-&7 
25 KJMSClOfcT, L a F e Rh££tr^-g'&»ifc£W«bfc. 

*1>T, 07JRt©©*^fiH>2OOmLI;t^T> 3 6K:2lJi5 7 
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bT> L a F e P d*'&»flS*fl!)ltftltftri&** s »«fcl/TV>« 7-^5^* 
5 ff& (A6tt) - *V>T?, H©tlJlW»l»«««»-«bTVi*fl7^5^ CA 
v^-l/fc&U 60 , CCT24l^|l8iaRftft. 
jFSJfl V*T 6 5 OXZX'l MinffijltitS C £K:<k t>T> L a x . M Fe 0 . 9 

5 Rh 0 . 05 o 3 *efi:5^D^*^ bM£gHb«*ii&2nfc0 7;i>5 
:*■©»**#&. 

7 5 }-©»*■£» Pt#0. 67li%fijl$nfcCe 0 . 6 „Zr 0 . 30 
15 Y 0 .i 0 Oxide^6ft«P tWJ7m»ft* (»a£«B 1 - 3 

) jB£-r*>7fc^^^bT, s 5fc7/i'5*\/;vfci)ii*.*Efc 

fc<fcO, 77U-&WfiUfc. £©X^'J-£, 3 5;i//6 0 0 tJk * 8 
6 mm XI 0 4mmO3-^i7'f h«CA-A Afi# 1 U y HWCftLT 
, OS^A^^O hmm&MitW&fe&ZftlZ 9 7)V5.-}-tf 3 8 

20 g, P t fll$t U 7*«^tfc**« 60gtft5J:5l:aAU ftftA©* 

& A F^fiflAfc^ViT, Pt*tO. 30g, Pd#0. 2 0g> 

25 ^lil^^T, Pt#0. 40g, Rh^O. 2 0g-?&ofc o 
jMWRC-1 3 
1) i*l«i©^J& 
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l) -1 ;i7y-)A^n^A^hIl^tt©iittltt^© 
©# 

y>?>* Y**yJu \LV- V 40. 6g (0. lOOtW 

h*z/7u \L V- h 30. 7g (0. 0 9 5 ^;i/) 

5 ±|B©5£#£, 1 0 0 0 mL£*£>2ijg 7^7.3 tJP^.> hJl/X>2 0 0 

o fit, ;l7^!)A7tf;V7t ht-M. 52g (0. 005 

£ ]>;i/X> 10 0ml Cig#PbT, £ t>iZ%m7 ? ZH(D&& 

7)in*i/ Fmmizmz.x. l a f e p d z^ts^-Msmmzmu 
io z.(Di%—m&mmzm^ ^->tK2 o omL'^m s^AuniTiT, ^ 

fiTT2B#F*m#bfc^> iETT MUx>:feJ:t*7K#£®£bT, L a F 
e P d^^-tr^n^X^^ hmm^mi^^^^M^^^^o H©L a 

^ioA)i7 77 3ian, i pa (-r vya zjvtjvu-jv) ^2oom 

5t0t*2 4. 5g^JPAT, ■&UT~?imm®Wm&htz®i, IPA£ 

20 -U\Z&L, 6 0tKT2 4B#P*1>Ijai£^m, ^m*. l^*ffl^T65 
Ottl B#P^MST5 £ tfcckoT, La,. 00 Fe 0 . 95 P do. o 5 0 3 

^ e> ft $ ^ o :/ x # n m^s -^mifc % ^s^p $ n fc a t> $ ^- © ^ # 

o 

1) -2 fl#JJf 
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a 7)1 S.ir CD|&5fctC, Pt^O. 3 3li%fi!t^tlfeC e 0 . 60 Z r 0 . 3 
0 Y 0 . 10 Ox i de*6ft«P ta»tU7*I«ft* (®SB0JB 1- 

5 3 5^/ 6 0 0tJk d)8 6mmXlO4mm0n-yi7<MOA 

WfiHSnfca7;V5t^4 Og, P t£#-feU7**^»fc*l#3 0 g 
, fl7JV5t#8 0gtft«±5fcftXU ft-lC3-T^>i't, 100 

10 2) *MB91®J8ffc 

2) -l am^n^*^ hs«dift«os*ttift«^®fii* 

7>*>* h^^^OtfW-h 38. 6g (0. 0 9 0 ^10 

ft^v'tfA* h^'>7Dt!V-b 2. 2g (0. 0 10^) 

^h^^DtU-h 29. lg ( 0. 0 9 0 ^EJV) 

15 ±»©j£#*, 1 0 0 0mL§lO«7 7XnCiD^, h;i/X>2 0 0 

. ^LT, e^7-k5 L ;i/7-t h3. 9 3 g (0. 0 1 O^EJl/) £ HV 

I>40mLt»ll/T, £ 6 %& 7 7 7, 3 ©*g£7 ^ 3 * 

-> K«JfcfcUnitT\ LaCaFePt S^tf J5-«£**c£W« 
20 ^IT, 0 7;V5^©t»** h^X> 2 0 0 mL iCtV^T, 3 &tC*lJ£7 

25 IT, LaCaFePt S^MH©^iiffiW^7>f btl^ 0 
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H^*p£JSV>T6 5 O'C-ei^fFlMIt^-tHioT, L a 0 . 90 C a 
10 F e 0 . 90 P t o. 10 O 3 ^^^^M hM#«flS**S* 

2) -2 ^.H«*J:tf»^X#fl5ffl»*«>«* 

7^5^©»*IC, Pt#»0. 7 5limtfRh#l. 2 5ltft%iS& 
anfcZ r, 70 Ce 0 . 25 La 0 . 02 Nd 0 . , .O x i d e * 6ft* P t - 
10 Rhfi»W=7*««ft* (M«IA4-1) Pt 
#0 . 3 3liXfi»SnfcCe D .„Zr,.„Y l . I ,Oxlde*5ft 

6PtfiJ»tur*««*« (M«bi-2) tt-f*> 

fc. 3 5JV/6 0 0tJk <f> 8 6mmX 1 0 4mm©3- 

m*»ft*««a»*nfc07^s^*«3. 2g, pt-Rhs*w = 

20 tttt*ttfe. 

&«©##Stt. rt«lfc*WT, Pt#0. lOg, Pd«tO. 35g, 
JHMNCfcHT, PtdiO. 60g, Rh#0. 5 0gT*ofc. 
JtttWQX- 1 

25 ?^>lhW^-h 40. 6g (0. 10 0^) 

fcl^^Ifl^-b 30. 7g ( 0. 0 9 5 **) 

±f3©f£#£, 1 0 0 0 mL§i©^l77X3fd!l^< h;VX>2 0 0 
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, fit, /l7^^^7tf;i/7tht-M. 5. 2g(0. OOStJV) 
Sh^l>100mLtS*lT, £©}«£, $ 6fc*l*7 7^3 ©ig£ 
7;VD^v HiS*fcJa7LT. L a F e P d L'fc'- 
5 *bT, Zr (i „Ce l . I ,La,.„Y,.„Oxide»6W^ 
□ -7JR-fc£IHfc4& (»iS^A5) ©»** HWX>2 0 OmLfcfct^T* 

10 MT*C2«flBiai*Ufc*, «JBETT?hJl'X>*«J;^*»SS* 

bT, L a F e P d^m'fcttOlSAIirift**^*^^^*^^ 3 ^ 7 * 

ft^-Kflsftssfc - *v>-e, z:©<sa«rafifc«**»«^T:vi4 5? 

15 oT,La,„Fe 0 . S5 P d 0 . 05 O 3 ^^^^M hl«^ 
ft«*«ji#*nfcZ r o. 7 o C e o. 25 L a 0 . 02 Y 0 . 0 3O x i d e 
5 5?^3 = 73R*^»fl:**6ft**3tr^*^**® ft *** fc " 

20 

7>^>If^>Ifl/-h 40. 6g (0. lOO^EJW) 

^lh^->Xfl/- h 3 0. 7g (0. 0 9 5 ^;V) 

±fS©$#£, l 0 0 0 mL«ft©^L«77X3tllP^, HPX>2 0 0 

25 . *IT, DS?9A7tW"t hT— ^2. 0 0 g ( 0. 0 0 5 Z 
h;U>10 0mLIIi§)|UT> £©&$£. £ 6 fcft«7 57 3 ©*g£7 
JP3*-> K«fttfcjDAT, L a F e R h *^ty^-a^»tt*li» t fc. 
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•ir l> T > Zr 0 5 0 t e 0 . 4o La ». 05 1 o. o5 u A 
HUT J&*£lMb* (»3t«A3.) <Dm** h*X> 1 0 OmL Kt^X, 

lT , L a F e Rh«^»fl3*0*ftWft^*^* l ' T, ' s * i?;, ' :]::7 * 

,T, La,. 00 Fe 0 . 95 Rh 0 . „ 5 O , * 6 ft * * O 7X * >f 
fc*tf*ffl#&3ftfcZ r o. 5oCe 0 . 40 La 0 . 05 Y 0 . 05 Oxi d e * & ft 

fts, £0»*ra, ^d:/x#< hat«fls*t^3=rmift 

»ftifcT2 : 3 0fd££ft*<fc'5fcWiRl'fc. 
Jfc&fllQX- 3 

7>*>* h*~>7Dt?U-h 36. 6g (0. 0 9 0 **) 

*^A/h*^aKV-h 2. 2g (0. 010**) 

ft*h*5/7cH£W-b 29. lg (0. 0 9 0 **) 

±fE<Z>J&#£. 1 0 0 0mL«OA.l675^3K»^ h*X>2 0 0 

. tit, e^T-k^JVT-feK^- S3. 9 3 g (0. 0 1 0**) * 
l>lO0mLt»»U, S5C«77X3©^TJ^ 
**>KiS«fcJn;tT. LaCaFeP t *"&tJ*!-B£8ifc£W« ^ 

til, Z r o. roCe 0 . 25 P r ,. 02 Nd 0 . 03 Ox i de*Bft*S> 
^3-73S*m« (|5»ii^A6) ©*&*£H!/X>1 0 OmLCtVit 
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UT\ LaCaFeP t ft*tf*D 7**^ hffl«a»fc*®«ftNfc** 

T? 1 I^.IBIJRffill"?"* utCiot, La 0 . 9 0 C a „. i o F e „. 9 o P * 
D 0,*6^n^M hffl«*«flS**«ii»*nfcZ r o. 70 Ce 
S P r o. 02 Nd 0 . 0 ,Ox i de*6ft*^3 = 7**«*** 6ft * 

i£«JQX- 4 

7>*>Xh*->X:f 40. 6g (0. iootjn 

^Ih^l^-h 30. 7g (0. 0 9 5 ^) 

±»©j«»e» i o o 0mL**©*iJ6:7 5*:3fc:;tni*.* b;wx>2 0 0 
. ^ix, ^^mwtht-M. 5 2 g ( 0. 0 0 5 *;w 

fthJH>10 0mU»*lT, S5C«7?X3fl)a* 
+ * H**fc»*T, L a F e PdttOM«««^' 

*Jtbftifi0^5U-t^ r7*St©»*9 8. OgSrlift 
-ft>*2 0 0mLKtWT»U. 2 ttHftftft* bfc** *E 

TT? h;VX>*J:^^*bt, L a F e P d «*t> * □ * -f h?S 
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-uic£u 6 ox:\zx 2 4m®mmn&®> n&tp&m^-c e 5 

QX:-vmfflM1&W.°T2>Z!i\Z&-3T. La^ 00 Fe 0 , 95 Pd 0 . 05 O 3 

Jfei : 4©8d'&£ft<&cfc'5Kl9l8ll/fco 
JkRWRX- 5 

P d#l. 1 0HXil#3ftftfl7^3t*5«lS-Pdli»fl7Jl'5t 
(M#JC 7 ) P t flU 1 . 5 0 fi*%&Jf StlfcC e o. 6 o Z r 

io o. 3,y,. l0 ox i d e*6ft«p tantyrmift* («*«b 

1-5) Pt#l. 5 OMft%£J:tfRh#0. 6 711 

Xffl»*nfc0 7;i'5*fc5ft*P t-Rhil»fl7^3t («Jft«C 6 - 
3) ©$&*£})D;L, K>f:*>*K:il£LT, S&fcTJi'S^VOHfetg*.*? 
t\z£V. X7'J-^Stfe. £©X5'J-£* 3S^/6 0 0-k;K <t> 
15 8 6 mm.x 1 0 4mm©3-^H Mt©A-*Afi#l U * MW£#L 
T, Pdfi«ffl7iP5t#3 0g, Ptfi^ftU7lMftW4 0g, 
P t -R hfijt 9 7)V$1-ifl6 0 g f&Z&o IC&Ab> ^-fcu-x^ > 

iootTm, 5 o o-c-e^fiJc-rs^tt^o. **fX»fcffi« 

20 Pt0ttI*U. 5 0g> Pdcm^O. 33g, 

Rh©tti!i s O. 4 0g-elofc. 

{fc«#RX-6 
1) ftMMOMfc 

25 mm 

7^>lF + yIfV-h 40. 6g (0. 10 0^) 

ftIh + S/Ifl/-b 3 0. 7 g (0. 0 9 5 ,J 6W 
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±ffl©&#£> 1 0 0 0mL««©*.*79^3lCtt*., h*X>2 0 0 

. HI, K9*S*J>7±7*7*h1—hl> 52g (0. 0 0 5 ^) 
^jH>10 0mLMU, 35KftK7^3©I^ 
7*3*5/ ^tlcH^T, LaFe P d ^« 

L a F e P d ^^n^M hffl«*»fc« 
0tT?l«fKlftJEIt5;:tK:J:^t, L a x . ooPe 0 . 95 P d o. 05 O 3 



15 



20 



25 



1) - 2 Mil ©M 

*, 3 3*/ 6 0 Oil*, H6mmXlO4mm03-i;x7OSOA 

2) ftflii*J:tf#;»*8Mfcffl«»©tt« 
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P t#2. 0 OlimtfRh* 1 !. 0 Oli%ai^nfcCe 0 . 30 
Z ro T0 O t *6«t«P t-Rhfi«ft'J7mift« (M«B2- 

6 . 00 t;K *66mmX104mm©3-?xMbJl«)A = *A8#l 
y^jK^LT, Pt-Rhfi^^mift^SOg, rTJVS 

AHO^*ia, PtiU. OOg, Pd««0. 66g, Rh#0. 50g 
ffflS 



1 

i) smm^mm cr/l i o o ox:) 

<0*X*. 3 0 0 L/hrOM-P*»f*"tioT«M^< 0 
, *fc, M**«CJ:oT 1 0 0 0tt»»b 

ifc o 

8%CO r 1 0%H 2 O, Ba 1 anc eN 2 
*fc*H«*f:*»fc: 8%C0 2 , 10%H 2 O, Ba 1 anc 

eN 2 

|%9lftmA:0. 5%H 2 , 1. 5%CO, 8%C0 2 , 10% 
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H 2 CK BalanceN 2 

2) SfiW^ftffl (A i r 11 -5 OtJ) 

3) JfefciBllOSIfc 
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i) m^um 

#g3 fc*m»«*«fc^Jt«w©^^^^fl:ffl»**^ ^n^nitb, 

5 «**rt0**»*#*2**im3ICwT 1 0 5 0t*fcini00tt 
&3 3 0 1M £ ;KOW^^^->*» * 2 ScfctfS 3 fc^-r«fW*0 

Slfcft, MfcA/F=14. 3, 9 0 0 T:Tr2WM7--U>^bfc. 

o~5# (5 9ni) 7-f-i«A^«»fca:o. a 

iiMJfc (A/F= 1 4.6: Xh^tti) TillBU WtiX&itmMm 
10 ®1fg*«**«8 5 0'CttiS£fcSJ: , 5fcLfc. 5~3 0#(2 5W)lt 
7 ^_|3Ay*fflll£tfl»bfc. 5~7# ( 2 f}> fal ) tt, «»£ffl®fc«S* 
LM'J^(A/F=11. 2) fe»^ft*X>S?>lCft»bfc. 7~ 

(A /F=14. 8) fcSntiD, ^2*3ckr/g3 
Citl 0 5 0<C£fcttl 1 0 OlCTffeofco 2 8 - 3 0 # (2#W) tt» 

20 sw^^fi^'J-^itbfe. 

\t, 7 iCiti^HI'C^ g>5c*K:tft»UT8 1 6mg©U >jc 

2 ) HC 5 0 
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&#z#tom&&\z\t. &mmm csv) ^9000 o/ntn^ 

^\ fCA/FfflKH. 6±1. 0 £%.%> £.? 
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I t ® I 1 

ttlfrM&jStt&Mttrsxa* 

10 itts, nt#©8SBig i mrnnom^ x^itmmmom^m. 

A B i _ m N m O 3 (1) 

15 o<m<o. 5 (o&mmmoNom^m&ZTFir. ) 

3. «ttBB-«^ (1) *®N^ Rh, Pd6i«Pt*5ft«if*5aH! 

4. MiB-$5$; (1) wns^a^A-fhUl^ft*^ TIB— IK 
20 5$ (2) n5R h^Q^A'f M«#lft4l) t TfE-$5£ (3 

) TSSnSPd^D^A^f hSaSKfc%*«ktfTBB-«5C (4) 

25 A ! _ p A ' p B,_ a Rh q 0 3 (2) 

(5£*, Att, La, Nd, Y j&> 6 SttftlS < t h 1 @©tc^ £^ b , 
A' tt, CeU<tr//$fcttPr^il/, Bit, Fe, Mn, Al*5Btf 
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m * © m m 

A B ! _ m N m O 3 (1) 

15 0<m<0. BCfttftHIONOfifll^SSt. ) 
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